The purpose of this work is to evaluate the epidemiological aspects of vision problems and their repercussions in the schooling of children in Libreville and Owendo. Methodology: This transversal and descriptive study was carried out in May and June 2011. Included in the study were children in the 7 th and 8 th grades of the primary schools in Libreville and Owendo. For each child, an eye exam, including the subjective measure of visual acuity, was carried out using the Monoyer scale, and the color vision assessment was carried out with the Ishihara test. Any visual capacity under or equal to 7/10 th in at least one eye was considered to be pathological. We gathered information about demographic characteristics, any preceding vision issues on the record, data on other medical problems on the record and the eye examination on computer cards. Results: Nine hundred and sixty-three children (416 boys and 517 girls, with a gender ratio of 0.86) were examined. The average age was 12 ± 1.7 years old. The prevalence of the drop in visual acuity was 16.2%. The prevalence of color vision anomalies was 15.5%. Complaints concerning vision problems were significantly more present from children with a drop in visual acuity (p < 0.01). Visual anomalies had an impact on the children's schoolwork, and yet, visits to the ophthalmologist's office were few. Conclusion: The frequency of anomalies in vision justifies systematic screening in schools and organization of an appropriate treatment.
Introduction
Vision deficiency is a reduction in vision that can either exist from birth or may result from a disease or eye traumatism [1] . Over 90% of people with vision deficiencies in the world live in developing countries [2] . While the prevalence of vision problems is approximately 10 times less frequent among children than adults, children's visual deficiencies remain a high priority because of the number of years that they live with this handicap. It can interfere with the development of the child and have an impact on his motor, cognitive, and emotional competence and can even have an impact on his academic performance and, consequently, on his transition into the professional job market [3] . On a world scale, one of the most frequent causes of the drop in visual acuity among children is ametropia, or anomalies of refraction [3] . The prevalence of ametropia among children varies according to different studies and ranges from 2% to 30% according to the age group or the eye examination methodology. Drops in BAV are the primary cause of visits to the ophthalmologist by school children [4] . The reversibility of these problems depends not only upon their cause but also on early diagnosis and the age of the child when first treated [5] . This explains the necessity of setting up and making available simple, fast and reliable screening procedures. According to the recommendation of the American Academy of Pediatrics (AAP), early screening of visual problems and the measuring of visual acuity should be done starting at the age of three (3) . In France, a study carried out by INSERM 2002 estimated that approximately 550,000 children aged 0 to 5 years old present with a visual impairment, 86.1% of whom present with ametropia, and 12.7% are predicted to have organic lesions [6] .
In Gabon, very little data are available on the visual health of children, particularly among school children. The purpose of this work is to evaluate the frequency of the drop in visual acuity and color vision anomalies, as well as their impact upon the schoolwork of children in Libreville and Owendo.
Methodology

Type of Study
This is a transversal and descriptive study that took place between May 2 nd and June 30 th , 2011.
Framework for the Study
The setting of this study was Libreville, administrative and political capital of Gabon, and Owendo. The population of Gabon is 1517 685 inhabitants. Libreville is a cosmopolitan city wich has a heterogenous population of 419,598 inhabitants, 40.8% of whom are children under the age of 15. Owendo is the second city located to the South of Libreville, and has 70,000 inhabitants, 11,094 of whom are children under the age of 15 [7] [8]. The school attendance rate is 94%. This study was carried out in the public and private primary schools of Libreville and Owendo.
Study Procedures
Based on the list of 350 establishments given to us by the Statistics Department of the Ministry of National Education, we selected participants using a simple random drawing of schools in these two communities. In each school, we retained the 7 th and 8 th grade classes.
Criteria for Inclusion
We included both genders in this study, and the inclusion criteria were as follows: -8 to 17 years old; -Enrolled in 7 th and 8 th grade classes; -Children with authorization from their parents to participate; -Children who were present on the day of the survey.
Criteria for Non Inclusion
Only children fulfilling the age criteria but whose parents refused to allow them to take part of study.
Participant recruitment was performed by a medical team including an ophthalmologist, an epidemiologist and five medical students. After a training session and pre-testing, we gathered data using a standardized data file. This included the identity of the school; the age, gender and class of the students; their family vision records; their frequency of visits to the ophthalmologist; the visual, social and intellectual behavior of the child; the socio-economic characteristics of the parents; and the academic level of the mother.
For each child, a clinical examination was carried out, allowing for the verification of the position of the head, the appearance of the eyelids, the symmetry of the eyeballs, the different parts of the eye and ocular follow-up.
Measuring Visual Acuity and Color Vision
Visual acuity involves measuring the long distance visual acuity in each eye, as well as in both eyes with and without a glass using the Monoyer scale graduated in tenths and placed 5 m from the child. This scale was preferred to the Snellens Chart since it was better adapted to school children and general public studies. Visual acuity of 10 over 10 was considered normal. Visual acuity under or equal to 7 over 10 in at least one eye was considered to be pathological. To quantify the severity of the vision impairment, we defined having a visual acuity of ≤3 over 10 as low vision compared to visual acuity between 4 and 7 over 10.
The examination of color vision was done using the Ishihara album.
Ethical Considerations
The study was carried out in compliance with the Clinical Best Practices Guide and the Regulations of the Ministry of Public Health. We obtained approval from the Ministry of Education and the Directors of the Primary Schools.
Statistical Analysis
Data collection was conducted using EPI DATA 3.1 Software. The statistical analysis was performed using Statview 5.0 Software. The comparison between qualitative variables was performed using the chisquared test, and the quantitative variables were compared using Student's t-test. The threshold for the definition of "significance" was set at 5%. On the basis of the frequency of 14.3% of vision impairment in children [9] , with a risk α at 5% and β at 20%, the number of subjects required was calculated to be 1046.
Results
A total of 1346 children were asked to participate in this study. Among them, 963 received parental approval, representing a 71.5% participation rate. The characteristics of those participating in the study are presented in Table 1 . The proportion of children complaining about their vision was 66.2% (n = 634). This included frequent headaches (20.6%), photophobia or abnormal sensitivity to light (13.4%), tearing of the eyes (43.9%) and ocular itching (43.9%) (Figure 1 ). Table 2 .
Out of all the children with impaired visual acuity, the number repeating the school year was as expected: 1.2 ± 0.9. We did not observe a significant link between visual acuity impairment and the number of children repeating their year in school (Table 3) . Nevertheless, for 48.7% (n = 80) of the children presenting with visual acuity impairment, according to the observations of their parents, their schoolwork was acceptable, although a significant link was identified between visual acuity impairment and academic performance. Concerning previous personal medical records of the children presenting with impaired visual acuity, 18 were born prematurely (11.5%), whereas 138 (88.5%) were full-term births. Among the 156 children with visual acuity impairment, six children (3.8%) wore glasses. They had a visual acuity between 4 and 7 over 10 in at least one eye. Within this group of children with impaired visual acuity, 58 of them (37.2%) had parents with vision problems. We observed a significant association between visual acuity impairment among the children with a family history of visual problems (p < 0.01).
Among the 156 children with visual problems, 126 of them (80.8%) had never been to see an ophthalmologist. Only 30 of them (19.2%) had been previously examined at least once by an ophthalmologist. A significant association was found between visual problems and visits to see the ophthalmologist (p < 0.01). Various reasons were given for the absence of visits to the ophthalmologist (Illustration N˚1). Seventeen children (56.7%) had been examined by an ophthalmologist in the past 2 years, 12 children had been examined by an ophthalmologist in the past 2 to 5 years, and 3.3% (n = 1) of the children could not remember their last visit. Ninety-one children (58.3%) watched television up close to the screen.
The frequency of the visual complaints described by the children presenting with visual acuity impairment was 88.5% (n = 138). Tearing was described by 66.7% of the children (n = 104), ocular itching was described by 59.6% of the children (n = 93), frequent headaches were described by 25.6% of the children (n = 40), and photophobia was described by 26.3% of the children (n = 41). Moreover, sometimes several complaints were made by the same child.
Color Vision Clinical Data
Out of the 963 children examined, 149 of them (15.5%) 95% CI [13.2% -17.8%] presented with an anomaly in color vision. The average age was 12.6 ± 1.7 years. They were divided into 60 boys (40.3%) and 89 girls (59.7%). We did not observe any significant association between color vision anomalies and those who had to repeat their school year, nor was there any significant connection between having a family history of vision problems and color vision anomalies.
If we consider children with impaired visual acuity, 15.4% (n = 24) also had a color vision anomaly, as opposed to 84.6% (n = 132) of the children who had normal color vision. We did not find a statistically significant association between visual acuity impairment and color vision anomalies.
Discussion
This study is the first significant study of this kind to be performed in Gabon in the school environment. The participation rate in this study was 71.5% and was close to that of Maul et al. in Chile, which was 75.8% [10] , and that of Yehouessi et al. in Benin, which was 63.4% [11] . We have evaluated visual acuity impairment and color vision anomalies. All of the children benefited from subjective measuring of visual acuity using the Monoyer scale and the color vision examination using the Ishihara Test, as recommended by Madhu Gupta et al. in the North of India [12] . Subjective measuring of visual acuity would appear to be less specific and less sensitive; nevertheless, it is a common method for screening in schools and is affordable, accessible and less complicated compared to objective measuring with a cycloplegia [4] [10] . The threshold for detecting visual deficits selected for our study was visual acuities ≤ 7 over 10 in at least one eye. For the study concerning the screening of visual problems in Hauts-de Seine, children aged 3 to 5 were directed to the ophthalmologist when their distance visual acuity was ≤7 over 10. This threshold was also used for the work of Roche J. et al. in Mayotte [13] and Auze-mery A. et al. in Antananarivo [14] . Khandekar R. et al. retained a threshold of 5 over 10 in each eye [15] .
We examined 963 children, of whom 46.3% were boys and 53.7% were girls (the gender ratio was 0.86). This ratio is similar to that described by Ayed et al. who found that the gender ratio was 0.84 with more girls [4] . This might be due to the higher school attendance rate of girls compared to boys in Gabon. The average age in our group of children was 12 ± 1.7 years; 16.2% of the children aged 8 to 17 years presented with visual acuity impairment. In the Southwest of Nigeria, among children under the age of 15, the prevalence of problems in visual acuity was 14.3% [9] , whereas in Benin, it was 9.2% among children aged 6 to 9 years old [11] . In Paris, the prevalence of visual acuity impairments was 16.5% among children in kindergarten [16] . Other studies carried out in schools found higher percentages of visual acuity impairment than our study: 22% in the North of India [12] , 43.1% in Cameroon [17] , and 57.2% in Tunisia [4] . This disparity in the prevalence of refractive errors can be explained by several factors: the variability in the screening methods and the recruitment of different study populations (prospective studies in schools and retrospective studies in hospitals), the age group under study, ethnic variations, racial and genetic differences, and socio-economic levels. In our study, we found no significant connection between age and visual problems. Among school children in poor neighborhoods in Tunis, 60% to 65% of the ametropia cases were between 8 and 11 years old [4] . In the North of India [12] , the prevalence of refractive errors increased significantly after the age of 10 in a private school. We found a higher frequency of visual acuity problems among girls than boys. Other authors have reported a higher frequency of hypermetropia among girls [18] [19] or myopia among boys [20] . No physio-pathological explanation could be identified.
Concerning family history records, we identified a connection between visual acuity impairment and the presence of visual pathology among brothers or parents of the children included in the study. Roche [13] , in a randomized study in Mayotte, found a hereditary characteristic of the anomalies of refractions observed. In a study in Paris on the screening of vision anomalies among preschool children, 33% of the fathers and 41% to 43% of the mothers had ocular pathologies [16] . Visual complaints are frequent among children with visual acuity impairments. Tearing, ocular itchiness and headaches were described by other authors [10] [11] [21] . Vision problems have a direct impact on academic outcomes. Ayed et al. emphasized the fact that cases of ametropia, regardless of the type, are highly associated with academic retardation, although other social and economic factors can intervene [4] . Similarly, these children adjust to bad vision by sitting near the blackboard, getting up close to the television, or by holding books closer to their eyes [12] . These different signs should attract the attention of parents and lead them to take their child to see the ophthalmologist.
None of the children who presented with severe visual acuity impairments had ever been examined or assisted. This is due to the children's ignorance about the anomaly and also the lack of attentiveness on the part of the parents when faced with the complaints of the children. Likewise, going to see the ophthalmologist was a rare event based on the reasons previously mentioned, including the absence of need, the absence of financial means and the distance to be traveled; all of these factors are indicative of the problems we face when trying to take care of children's visual deficits in our context.
The prevalence of color vision problems was 15.5%. These figures are higher than those reported in Mayotte (0.2%) among 5-year-old children [13] or in the North of India (2.3%) among children 6 to 16 years old [12] . This might be due to problems in comprehension and poor readings of the Ishihara test by certain students, which certainly may have led to some false positive readings.
Conclusion
Visual problems (visual acuity impairment and color vision anomalies) are frequent in Gabonese schools with a consequential impact on academic performance and on the children's social life. Vision problems are rarely treated, and this has led us to conclude that we must have systematic screening. In our context, the early screening of refraction anomalies in the school environment can be done by a subjective method based on the Monoyer Scale; in case of anomalies, children can benefit from an automatic refractometer with or without a cycloplegia with an eye specialist for the purpose of identifying the type of refraction problems.
